Characterization of YopT effects on Rho GTPases in Yersinia enterocolitica-infected cells.
Pathogenic yersiniae employ a type III secretion system for translocating up to six effector proteins (Yersinia outer proteins (Yops)) into eukaryotic target cells. YopT is a cysteine protease that was shown to remove the C-terminal isoprenoid group of RhoA, Rac, and CDC42Hs. Here we characterized the cell biological and biochemical activities of YopT in cells infected with pathogenic Yersinia enterocolitica. Bacterially injected YopT located to cell membranes from which it released RhoA but not Rac or CDC42Hs. In the infected cells RhoA was dissociated from guanine nucleotide dissociation inhibitor-1 (GDI-1) and accumulated as a monomeric protein in the cytosol, whereas Rac and CDC42Hs remained GDI-bound. Direct transfer of isoprenylated RhoA to YopT and RhoA modification could be reconstituted in vitro by guanosine 5'-3-O-(thio)triphosphate loading of a recombinant RhoA.GDI-1 complex. Finally, in macrophages infected with a Yersinia strain selectively translocating YopT podosomal adhesion structures required for chemotaxis as well as phagocytic cups mediating uptake of yersiniae were disrupted. These findings indicate that bacterially translocated YopT acts on membrane-bound and GDI-complexed RhoA but not Rac or CDC42, and this is sufficient for disruption of macrophage immune functions.